Community banks in American urban areas are found to have a significant effect on the local distribution of income. Banking activity is seen to both decrease inequality by increasing the median level of income and simultaneously increase inequality by increasing the size of either tail of the income distribution. The net effect of banks providing liquidity to the American local economy and increasing access to the banking infrastructure is to decrease income inequality in these communities.
Introduction
This paper examines the impact of community banking activities on the complex relationships between income levels and its distribution in urban American counties. The contribution of this paper lies in specifying the linkages between banking activity and income creation and how those linkages impact the local distribution of income.
Recent concerns about the current growth in income inequality have resulted in politicians and social leaders calling for a reduction in income inequality, but this concern has been largely rhetorical. It is felt that growing inequality in the American economy reflects an increasing reliance on financial markets to accomplish economic objectives. This trend towards market driven incentives to promote innovation and entrepreneurship necessarily results in a less equal distribution of income (Piketty and Saez, 2003) . The impact of banking activity on the distribution of income may be particularly strong in developing nations (Ali and Medhekar, 2013 ).
Banking and inequality
Research on the impact of banks on the distribution of income has been mixed. Piketty (2013) has found that over the long-term the return on capital in developed countries is greater than the rate of economic growth resulting in an increase in income inequality. Stiglitz (2015) similarly argues that a positive relationship between growth and inequality results from monopoly rents on finite resources. In contrast, Shuai (2015) finds a negative relationship between income growth and inequality. Other researchers can find no consistent relationship between inequality and growth (Lundberg and 2003). A considerable body of research has been unable to confirm a positive relationship between economic growth and equality as a result of the complexity of the issues involved (Dollar et al., 2015 ).
The face of inequality.
The most commonly used measure of income inequality is the Gini ratio (the ratio of the difference between the actual cumulative distribution of income (the Lorenz curve) and the cumulative distribution of income if all income was equally distributed). A Gini ratio of zero expresses perfect equality and a Gini ratio of one represents the maximum possible inequality.
In a list of 141 countries, the Gini ratio ranged from .632 in Lesotho to .230 in Sweden with the United States 41st in the distribution (CIA, 2014). The Current Population Survey puts the Gini ratio in the United States for 2013 at .476, up from .454 in 1993, the earliest comparable year (DeNavas-Walt and Proctor, 2013). In 807 counties covered in 2013 U.S. Census American Community Survey in 2013 the average Gini ratio for counties was .449 with a standard deviation of .036.
Literature
2.1. Socio-economic determinants of economic growth and inequality. The subject of the relationship between the financial system and the distribution of income has received much study, but numerous issues remain ambiguous. A particular difficulty in regional analysis are spillover effects arising from endogeneity among the different variables (LeSage, 2014). We understand that the location of a bank and its footprints are distinct and we are careful in the creation of our liquidity variables to account for the liquidity created in adjoining counties so as to account to an extent the spillover effects that liquidity created in the next county impacts the income level in our county of interest.
The relationship between economic growth and the distribution of income is dependent on a host of sociological and economic factors. Fortunately, much work in this area has already been accomplished (Zhang and Hu, 2011) . Following this tradition, a framework for determining income creation is postulated in this study as:
where MDHY = Median Household Income, % MH = % of Married Household, % Ed < 9 = % of population with less than 9 years of education, % BACH = % of population with Bachelor degree, % FLFP = % of female labor force participation, % MLFP = % of male labor force participation.
Family formation.
Family formation, particularly within the covenant of marriage, has a welldocumented effect on lifetime earnings and wealth (Zissimopoulos et al., 2015) . This effect is generally found to reflect the advantages of the division of labor within the household and advantages in creating human capital both of which result in higher productivity and increased earnings.
Education.
Research on the interdependence of education and income has a venerable history (Sauer and Zagler, 2012 ). Zeira (2009) found a positive relationship between economic growth and education based on the fact that economic growth requires technological change, and technological change is driven by an educated workforce. Recent research has suggested that limitations on the supply of highly educated workers lead to changes in the wage structure that contribute to inequality (Huber and Stephens, 2014).
Labor force participation.
This study uses the labor force participation of males and females as separate factors in determining household income. Labor force participation is an elastic concept because when labor market conditions improve, individuals who were out of the labor force because they were not actively seeking employment move into the labor force because of better perceived opportunities for employment (the additional worker effect). Conversely, there is a discouraged worker effect of workers of individuals ceasing to seek employment in the face of deteriorating labor market conditions (Dagsvik et al., 2013) .
LFP is higher for individuals living in families than for individuals living in single or multiple person households. Marriage, fertility decisions and the presence of young children in the family are also seen to influence LFP decisions (Kondo, 2011) . Social mores concerning LFP tend to develop over time and become entrenched in regional behaviors.
The banking sector and income growth
In addition to the traditional formulation of income determinants presented in Equation 1, we wish to take account of the impact of the banking sector on economic growth. Banking activities are critical to creating economic growth (Ali, 2003) . Economic growth requires the creation and deployment of capital to finance economic activity. Community banks may be expected to play an important role in this process. They may have greater insight into local market conditions and knowledge of the strengths and weaknesses of small businessmen and entrepreneurs in that area that regional or national banks might not have (Leyshon et al., 2006) .
Community banks have the opportunity to finance job-creating economic activities that would not, otherwise, occur, thus, increasing income levels in the locality. The requisite knowledge to undertake such capital deployment would be facilitated by a close relationship between the bank and individuals in the community. Consequently, creating liquidity and providing access to banking facilities may be considered to be a social responsibility of the banking system (Wise and Ali, 2008 ).
Banks play a critical role in the creation and deployment of capital through the process of liquefying financial assets and liabilities. They facilitate this process by financing illiquid assets with liquid liabilities and thereby transforming risky loans into relatively riskless deposits (DeAngelo and Stulz, 2015). The impact of liquidity creation on economic growth and the distribution of income has not been thoroughly studied due to difficulties in measuring bank liquidity. Berger and Bouwman (2009) have recently studied the process of liquidity creation and developed a workable measure of liquidity which is used in this study.
Methodology
This study uses survey data developed by the Bureau of the Census, American Community Survey for 2013. The American Community Survey samples about 3.5 million households every year to supplement the Census Bureau's decennial census program. The Survey includes a wide range of selfreported social, economic and housing data. While the one year tabulation for 2013 covers 817 separate counties, this study utilizes the data from the 437 urban counties for which the relevant data are available in the 2013 survey.
Gini ratios.
A difficulty in using the Gini ratio to examine income inequality is the fact that the same Gini ratio can reflect two entirely different distributions of income (Hagerbaumer, 1977) . While a given change in the level of income may leave the shape of the Lorenz curve unaffected, a more likely occurrence is that the slope of the Lorenz curve will change depending on whether the impact of a change in modality income levels is felt on the lower or upper end of the distribution (Ceria-ni and Verme, 2015). This problem may be addressed by examining the causes of changing income levels. An additional difficulty is that the larger and more heterogeneous the unit of observation, the less likely the Gini is to reflect the actual inequality in the distribution of income because of offsetting variations among population subgroups (Frosini, 2012).
Banking activity.
The impact of banking activity on economic growth and the distribution of income arises from (1) the extent to which banks provide access to the banking infrastructure and (2) the extent to which their liquidity creation activities foster economic growth (Ali, 2003) . This paper uses a measure of liquidity creation developed by Berger and Bouwman (2009) to assess the impact of the banking system on the relationship between the distribution of income and economic growth. It uses their preferred measure of liquidity creation ("cat fat") to investigate the impact of community bank activity on the distribution of income in counties covered by the ACS.
Access to the banking infrastructure.
A healthy local economy provides access for individuals to the local banking system. Participation in the banking system tends to create feedback linkages supporting economic growth. Fully banked individuals maintain checking and savings accounts and borrow from local banks to finance their homes and purchase consumer durables. The quality and quantity of contact with local entrepreneurs and small businessmen creates important knowledge that al lows the local banks to fund the fixed and working capital needs of individuals and local businesses in the community. Unbanked individuals have no formal relationships with their community banks and, thus, are isolated to that extent from active participation in the economic life of their community.
Liquidity creation.
Banks have traditionally been seen as "risk transformers", shifting riskless deposits to finance risky loans. While this process usually creates liquidity, these two functions do not necessarily move in tandem. Research on the interaction of these functions has been limited by the difficulty in measuring liquidity creation until the ground-breaking work of Berger and Bouwman (2009). Their approach yielded four different measures of liquidity: "cat fat", "mat fat", "cat nonfat", and "mat nonfat". Berger and Bouwman (2009, p. 3797) prefer "cat fat" as the most appropriate way to measure liquidity because the type of asset has a greater impact on its liquidity than its maturation date and because off-balance sheet and onbalance sheet items are functionally similar.
Findings

Modal income levels.
Understanding the implications of a rise in general income levels for income inequality, thus, requires considering the determinants of the general level of income. Equation 1 in Table 1 Note: The dependent variable is the annual median household income. The independent variables in percentage are percentages of, respectively, MH (married household), ED < 9 (population with less than 9 years of education), BACH (population with a Bachelor degree), FLFP (female labor force participation), MLFP (male labor force participation), NB (population not banked), FB (population fully banked), CF/TA (cat fat as a % of total assets). CF is the absolute amount of cat fat created in the local economy. tvalues are reported in the parentheses. **, * denote significance at the 1% and 5% levels, respectively.
The positive and significant coefficient for marriage in Table 1 , Equation 1 confirms the findings of the literature on family formation above. The negative coefficient between median family income and those with less than 9 years of formal education, and the positive coefficient between median family income and those with a Bachelor degree in this study are also consistent with prior research on the relationship between education and income.
Banking and income creation.
The impact of the banking sector on median income is hypothesized to occur by (1) providing access to individuals to banking functions to allow them to fully participate in the local economy and (2) by creating liquid assets and liabilities that encourage the creation of capital in the local community and provides for risk shifting and risk pooling that encourages capital spending. The direct impact of these factors on median income is presented in Table 1 , Equation 2.
Banking access and income growth.
A comparison of regressions 2 and 3 in Table 1 is suggestive of a strong interrelationship between liquidity creation and the extent of local banks relationships within the community. A negative relationship between those fully banked and median income and a positive relationship between the unbanked and median income in regression 3 would seem perverse. However, this relationship changes its sign (in the case of those unbanked) or becomes insignificant (in the case of the fully banked). This lack of consistency may reflect the complexity of the interrelationship between banking, income and the other determinants of income. A significant positive coefficient between the level of median income and fully banked individuals is not found, possibly, because this factor is overwhelmed by the other determinants of median income.
It is certainly possible that in areas with lower incomes, individuals are less likely to enter into banking relationships. However, even in low income areas, there will be more individuals who are underbanked, rather than having no relationship at all with a bank. An environment which reduces the number of unbanked individuals draws more capital into the hands of financial intermediaries and fosters economic growth. Regression 2 in Table 1 may reflect the fact that the absence of an independent variable for liquidity creation removes the positive impact of liquidity creation on income which obscures the positive impact of the fully banked on income.
Liquidity creation and income growth.
Another important impact banks have on the level of income in the community is through the creation of liquidity which provides capital to maintain and grow the level of economic activity. Liquidity creation in the local economy has both demand side and supply side attributes. The demand side is characterized by the demand for liquid assets such as demand deposits and lines of credit by both business and consumers. Supply is created when banks finance illiquid assets such as mortgages and longterm commercial and industrial loans. Liquidity is created through the banks transforming the risky illiquid assets into almost riskless liquid assets (Horvath et al., 2016 ).
The effect of making both banking assets and liabilities more liquid facilitates both consumption and investment spending, both of which can have a positive impact on income levels. Where the access to money and capital is easier, less costly and more timely economic processes are encouraged. Table 1 show the positive impact of liquidity creation ("catfat") on the level of median income, confirming earlier thought about the positive impact of liquidity creation on income levels. Equation 2 in Table 1 measures the relative extent of liquidity creating (CF/TA) by local banks refers to an issue discussed by financial theorists under the headings of the alternative "financial-fragility-crowding out" and "risk absorption" hypotheses (Berger and Bouwman, 2009). Whatever the cause of this banking behavior, a lower ratio would suggest less aggressiveness in creating liquidity, a higher ratio more liquidity more aggressiveness. The absence of a significant coefficient for this variable suggests that it is not the strategic posture of banks that impacts local economic activity, but the actual amount of liquidity created ("cat fat"). Table 2 reveals that when median household income is held constant, the two tails of the distribution are positively, but not perfectly correlated. This implies that there are factors in the income creation process that can impact inequality independent of their impact on median income. Specifically, this means that when median income increases reducing overall inequality, simultaneous economic forces operate at either end of the distribution to increase inequality. The significant positive coefficient of median income in Table 2 between the two tails of the distribution indicates that while some socio-economic forces may impact both tails, others may affect one tail but not the other. The specific impact of any change will depend on the idiosyncratic characteristics of that particular economic force. However, overall, it is clear that changes in the modal level of income will outweigh any impact on the tails of the distribution. 
The coefficients presented in Equation 2 in
The tails of the income distribution.
Reconciling the impact of banking on inequality.
While the socio-economic variables enter as expected in Table 1, Equation 4 , the variables reflecting banking activities do not. The lack of significance for both "cat fat" and the incidence of those fully banked in influencing median income levels may be explained by either the absolute dominance of socio-economic variables in impacting median levels of income or an endogenous relationship between the banking and socio-economic variables (e.g., less educated individuals are more likely to be not banked).
Factors impacting income inequality.
The simple regression of median household income on the Gini coefficient presented in Table 3 , Equation 1 below suggests that while the impact of income levels on income inequality is significantly negative (higher income levels reduce inequality), the effect is small. This result conceals the impact of income creation on the tails of the Lorenz curve. From the partial correlations presented in Table 2 it can be seen that both tails are significantly and positively related to income inequality. Thus, the overall negative effect of an increase in income on income inequality conceals shifts in the distribution of income that may have important social consequences. Table 3 also reports the results of more comprehensive regressions examining the relationship of the socioeconomic variables discussed above variables with the Gini coefficient. Equation 2 in Table 3 synthesizes the impact of this process on income inequality in terms of the eight socio-economic and banking variables discussed above that explain more than three-quarters of the variance in inequality among the ACS counties included in this survey.
The relative presence of individuals with Bachelor degree is seen to, primarily, impact the upper end of the income distribution, resulting in greater income inequality in the local area. The absence of a significant positive coefficient with Gini for the relative number of individuals with less than 9 years of education resulting is unexpected and suggests that the structure of educational attainment in a given area has the most powerful effect at the higher end of the income distribution. Female labor force participation is seen to impact the upper end of the income distribution more than the lower end of the distribution, consistent with the latest findings in this area. Table 3 . Influences on income inequality Note: The dependent variable is the Gini coefficient. The independent variables in percentage are percentages of, respectively, HY < 10k (households < $10,000 income), HY > 200k (households > $200,000 income), FLFP (female labor force participation), FB (population fully banked), ED < 9 (population with less than 9 years of education), BACH (population with a Bachelor degree). CF is the absolute amount of "cat fat" created in the local economy. t-values are reported in the parentheses. **, * denote significance at the 1% and 5% levels, respectively.
Neither the liquidity creation activities of banks nor the presence of fully banked individuals are seen in Equation 2, Table 3 to have a significant impact on income inequality. However, the lack of significance of liquidity and the incidence of fully banked individual may be concealed by the large negative impact of median household income on inequality. Table 3 shows the positive and significant impact of both "cat fat" creation and the incidence of the fully banked on income inequality. While increases in either of these variables could increase income inequality by decreasing income in the lower portion of the Lorenz curve or increasing it in the upper portion of the curve, it is more likely that the impact will be felt on the upper reaches of the Lorenz curve because both factors will increase the level of income through expanding opportunities for the more affluent component of the population. Table 3 shows that increases in liquidity or banking participation are associated with greater income inequality and can be investigated by regressing these variables on the tails of the distribution as is done in Table 4 . The positive impact on inequality as measured by the Gini is seen to result from the impact of both liquidity creation and bank participation increases on the lower tail of the distribution as evidenced by the positive coefficient for the percentage of households with less than $10,000 of income and the absence of this effect for households with over $200,000 of income. A significant impact from both liquidity creation and bank participation on the upper tail of the distribution is noticeably lacking. This Table reports the results of regressions examining the effect of banking and liquidity creation on income level. The dependent variables HY < 10k and HY > 200k, respectively, are the proportion of the population with annual income under $10,000 and over $200,000. The independent variables are CF is the absolute amount of "cat fat" created in the local economy and % FB, the proportion of the population fully banked. tvalues are reported in the parentheses. **, * denote significance at the 1% and 5% levels, respectively.
The direct impact of local bank activities on income inequality. Equation 3 in
The indirect impact of bank activity on income inequality. Exactly why Equation 3 in
The result of this test is that "cat fat" and the percent of fully banked individuals contribute to income inequality, primarily, through their impact at the lower end of the Lorenz curve. It may be concluded from the above analysis that the impact of liquidity creation and the incidence of banking use in a community simultaneously impact both the modal level of income as well as the tails of the distribution, with the net effect of an increase in either of these variables decreases income inequality.
An alternative approach to testing the hypothesis that the banking variables impact both modal levels of income (decreasing inequality) and the tails of the distribution (increasing inequality) would be provided by examining the partial correlations of the indicated variables, holding median income constant. These are presented in Table 5 . Note: Controlling for Median Household Income. Gini is the Gini coefficient, HY < 10k are households with income under $10,000, HY > 100k are households with income over $200,000, % FB is the percent of the population fully banked, % NB is the percent of the population not banked, CF is "cat fat", our measure of liquidity creation. ** p =.01, * p = .01. Table 5 reveals the importance of the tails of the income distribution in determining income inequality. The positive, but less than perfect, correlation between the two tails of the distribution in Table 5 indicates that the factors impacting inequality can operate independently at either end of the distribution. "Cat fat" and the incidence of those fully banked are seen significantly and positively related to income inequality. A connection is also found between liquidity creation and the incidence of those fully banked, suggesting the coming led impact of banks on their communities. ) found a strong positive relationship between the banking sectors' financing in agriculture and agriculture output in Bangladesh and that banking credits also facilitate financial inclusion in Bangladesh. The current trend to the increasing deregulation of the banking sector in Bangladesh suggests increasing competition among banks that is creating behavior similar to that characterizing banks in developing countries (Uddin et al., 2015) . However, increasing competition and other dynamic changes in the banking sector may mitigate against a positive relationship between banking activity and decreasing income inequality (Ali, 2003) . This is, clearly, an area requiring further investigation.
Variations in the trend
Conclusions
Research findings. The findings of this paper provide evidence that the banking functions of creating liquidity and increasing access to the financial infrastructure have two effects: (1) increasing the general level of income (increasing income equality), and (2) decreasing the slope of the lower portion of the Lorenz curve and increasing the slope of the upper portion of the Lorenz Curve (increasing income inequality). The net effect of community banks creating liquidity and access to the financial infrastructure is found to decrease inequality in the distribution of income.
Limitations of the study. In America, the distribution of income reflects not only market activities, but also the operation of a host of non-market factors. Chief among these are governmental taxing and subsidy policies. The impact of these policies on the actual distribution of income may overwhelm the impact of market forces on this distribution.
The excessive reliance on financial markets in America may be generating a dynamic force which, over time, will increase the adverse impact of banking on income inequality. It is difficult to capture such an effect in cross-sectional analysis. To the extent government policies do not support market outcomes characterized by greater equality, achieving a more equal distribution of income may remain an elusive goal.
Recommendations for further research. The topic of the impact of the banking sector on the distribution of income is an important one. Insofar, as governmental policy fosters an approach to economic growth which relies on the banking system to provide capital and equal access to individuals, the longrun impact of such policies will be controversial.
Addressing such controversial issues successfully will be more effective if research can provide information on exactly how the liquidity creation process works (especially in developing countries) and can identify the specific linkages between job creation and economic output and the activities of the banking sector. Access to the banking sector per se may not influence economic activity by itself. There are, no doubt, other factors in this process which must be considered.
